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WORK ORDER NO. IV,
TAGK ORDER §O. TT

Pebruary 28, 1961

Recent effarts wnder Task Orders Nos. 2 and RR have resulted in
the development of prototype incinerstors of two sizes for the destruction
of classified papers and documents. Two prototype units of the larger
incinerator, the Model 1, have been evaluated dy the Sponsor under field
conditions for the past year or more, and thess have performed quite satise
factorily. ¥Four additicnal Model 1 units have been produced for the Spomsor
by a commercial febricator; some of these have been and are being installed
in the fleld. The first prototype unit of the swaller incinerator, the
Model 2, is now undergoing further svaluation by the Sponsor; a second wnit
incorporating improved flextbility with regard to motor«blower~assembly
operation is under development as part of the cwrrent Task Order No. KRR effort.

These incinerator units are light in weight and are comstructed
entirvely of metal. Air«film cooling ic employed to prevent the metal combuse
tion chamber fram reaching excessive temperstures. High-velocity cambustione
air Jets are used to promote agitation of the stacked paper in order to
achieve high burning rates, particularly for the cmergency destruction of
paper. The vigorous agitation of the burning pa.per, however, carries much of
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the ach or mineral content of the naper and mmall flskes of black char out
of the incinerstor with the hot flue gases. This effluent is objectiomable
because 4t represents a visible plums, and also the particles of fine ash and
small flakes of black char settle out on the ground in the surrounding ares.

The general design end operating charscteristico of these
incinerators asppear to be well suited for the origlnally iateniel emergency
destruction of paper as wvell ap for routine dsily use. Therefore, the
fiponsor feels that such units would be installed in many areas, including
many where emission of fiy ash fran the flue pipe would have to be materlally
reduced in order to meet local aivenollution regulations or to avoil
complaints from neighbors.

In recognition of this situation, over a year ago, vesoarch efforts*
under Work Order No. IX, Task Order No. KX, were directed toward the cursory
investigation of a relatively simple dust collector, callad o "flyeash
skimmer", Tic experinental device utilized the centrifugsl force inberent
in the apiming gas dischgrged into the stack of the Model 1 unit, to throw
the hesvier particles of ash and char toward the periphery of the staclh.
Theve, the particles were a!zimécl off along with about 10 per cent of the flue
gas aud passed through & cyclone seperator. This cyclone separalor wed
sized €0 handle only 10 per cent of the total flow; thus, it was mivh smaller
than ane which could have been designed to pass all of the flue cas from the
wite The benefits of the mall cize of the collector and of the low flow
and power requivements for an nuxiliary blower to operste the suall cyclone
{ac compared to those, vespectively, for o fulleflow cyclone) malde this
device worthy of consideration.

WFor sdditional details see the "Summry Report on Task Opder No. 2%,
.dated May 1, 1960,

D -~ v

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400050001-9



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400050001-9

{\\

.y .

-
4-_,0

Unfortunately, the collection efficiency of thio airmer was only
ahout 30 per cent for the mineral zsh content. This was uob sufficient to
reduce the fly-ach emission to concentrations vhich would be acceptable under
most mnicipal codes, or to decrease sirmificantly the visible heze caused by
the very-snallesized £ly-ash particles. However, the wunll picces of black
chay normally present in the stack gus were effectively collected by the
shimmer; a considersble reduction wes effected in the amownt, of narticles
vhich fell on the ground in the irmediate vicinity of the incinerator.

Taug, there was a need for a gaswcleaning methol capnble of
tolerating the high fluesgas temperature and still achieviny s relatively
high collection efficiency of up to 90 per cent of the fly ash, whilch included
nany very soall particles. Couscequently, an investisation was set up wider
Work Order Wo. IV, Tack Order Jo. TT; this provided for & preliminary
éngincering evaluation of commercially avallable dust collectors which ape
peared to be suitable for nminimiszing the emlssion of £y adh from the Model 1
and Model 2 incinerators. Specifically, the objectives wers (1) to definc
the gasscleaning requivements os closely as possible; (2) to consider the
technical oultebility of ell commercially avallable ust collectors; (3) to
dhtain technical and cost information from menufacturers of selected equipe
ment; (4) to evaluate manufacturers' claims based e the snticipated
requirements; (5) to consider the possibility of modifyins the more suiteble
methods or eguipment, if secessary, to meet the specific resulrements; end
(6) to make recomendetions recarding eny additional effort which showld be
performed dn order to apply the nost sultable gasecleaning coulrvent for use
on the Model 1 and Model 2 inclaerators.
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This report summarizes the research canducted under Worlk Order
No. IV, Task Order No. TT, during the period September 12, 1960, through
February 28, 1961.

In this prelininary engineering eveluation of dustecollecting methods
and equipment, ceveral factors pertaining to the applicability of appropriate
wits to the specialized Model ) and Model 2 incinerators were considered.
Subsequently, the followving tentative requirements for gasecleaning equipument
were established:

(1) Collection efficiency of sbout 80 to 90 per cent.

(2) Presoure loss to be a meximm of 4 inches of vater.

(3) Temperature and corrosion resistance to be adequate

for a sexvice life of about 5 years.

(4) Minimm need for auxiliary equipment, utility

gervices, and installation effort.

(5) Reasonably low cost, sixe, and weight.

On the basis of these tentative requivements, dry-type dust collecs
tors were Jjudged to be more sulteble than wete-type collectors, because a
Supply of water, pecessary for the operation of wet collectors, would
probably not be available under service conditioms. OF the dry-type collectors,
the c¢yclone collector was selected for further exploration; it mppeared to
catisfy best the reguirements of dust ebatement and operatiug conditions for
these incinerators. |

N\
U,
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The replieg to inguiries ceud to selected mamtacturors chowed
“that sulteble, steinless steel cyclones ore avallable camerelally fran
Aerotec Infustries, Inc., and the Ducom Company; these £all within e price
ronge of from $1,400 to §1,800 each for the unit to be used wilh the Model 2
incinerator, and from $2,400 to 4,300 ecach for the wily to bo used with the
Model 2 incinerator. These collechors oye somewhat larger than the respective
incinerators; nodifications in the Cesign of the conventicnal ask hopper
micht be desirable in order to mininize the oversall heifht of the collectors.

Because during nowmal lnternittentsdbatech burning the fluewges
temerature is hish and fluctuates considerably, ard also the rec~£low rate
varies widely, this applicetion may be at the fringe of comventlonal cyclone
usage. Therefore, it 1s recamended that a cyclone be cvaluated wperinmentelly
in this application before ony further plaming or procurencnt is initlated.

A opecific dust collector or gaswcleaning nmefned wourdd be cultgble
for use with the Model 1 or Model 2 ineciverator if it could meet ceveral

roquirenents. These are diseusced bLelow.

Collection Bfficlency

A saticfactory dust collector should be capable of relucing the
cnission of fly ash t0 a concentration se lov thal the £y ask wowld not bve
réparded as o nuicance by the operators or the neighbors. Thip mamimm
tolereblo contentration, or dust losd inm the effluent cao, Doy 2ok be cleaxly
defined in some localities; bub, in the U. 8., the limit recamended by the
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American Society of Mechanical Bugineers is typical for many cities which hgve
air-pollutionesbatemsnt codes. The ASME Code allows & maximm of 0.85 pound
of fly ash per 1,000 pounds of stack gas after the quantity of gas is cor-
rected to o dilution corresponding to 50 per cent of excess cowbustion air.
On this basis, calculations reflecting the dust emission from the Model 1 and
Model 2 incinerators show that a relatively high collection efficiency of
91 per cent would be needed to meet this fairly stringent sir<pollution code.
We believe, however, that a collection efficiency in the range fram 80 to
85 per cent may be sufficient for satisfactory abatement of the dust nuisance.
The sizes of fly-ash particles from the incinerators of iuterest
enccmpass a broad range. The largest particles consist of thin flakes of
charred paper having a maximum dimensicn of about 1/h dnch, and the emallest
are probsbly less than 1 micron in dismeter. Existing data on cize analyses
of £ly ash from other types of incinerators were used in maling the following
ectimate of particle sizes for the £fly ash fram the Model 1 and Model 2

dncinerators:
Size Range, microns Per Cent by Weight
0-1 3
1-20 17
10 - 100 60
Above 100 =)

Individual particles less than 10 microns in diameter cannot be
gseen with the naked eye; but, they contribute significantly to the visibility
of & plume because of their excellent light-scattering ability as compared to
that of larger particles. In most types of collectors, the larger particles
are separated more efficiently than are the smaller particles. Thus, a visible
QI
NE
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plume mey still prevail et the exit of e dust collector vhich hes sn average
collection efficiency of 80 to 85 per cent by weight for ell particles, be-
cause of the spprecisble fractiom of esh particles which ere less than 10
microns in diemeter.

In the ususl application, the volume flow rate of ges into e Cust
collector 15 relatively constant. Because of the intermittent batchetype
operation of the Model 1 end Model 2 incinerators, the flow of air 1s inter
rupted during feeding, end the volume flovw rate also fluctustes widely es e
result of varying gas temperatures. In commection with this epplication, it
is important, therefors, that a dust collector be capable of tolerating
fluctuating gas=fiow rates vhile still mainteining satisfactory collection
efficiency.

If & dust collector wus comected to a Model 1 or Model 2 incinera~
tor, the edded resistance to the fiow of flue gases would increase the back
pressure acting on the incinerator. Buch an additionsl pressure loss should be
kept as low as possible, in order 0 minimize any corresponding increase in
the pressuve fram and power to the motorsblower assembly. Om the other hand,
the collection efficiency of most types of gas«clesning equipment increases
vith increased msm loss. In view of these considerations, we egtimate
that & collector-pressure loss of up to 4 inches of water at normal burning
rates may be needed in order to satisfy the efficiency requirement.

fhe present No. 25 M# blower with 15-1/2+inch-diameter wheel and the
associated 7~1/2-horsepower electric motor, currently used with the Model 1
incinerstor, has enough reserve pressure and motor power st the 60scycle cpeed

e
! [N

S

s N
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of 3,500 rpm o overcome en added collectorepressure drop of about ¥ inches of
water vhen a mediune-length incinerator steack is used. %hus, instead of
dissipating the reserve pressure by operating with a partialiy closed damper
as in the present practice with no collector being used, the damper would be
set in the full-open position when the collector was belns utilized as part
of the gystem. At the 50ecycle speed of 2,900 ypm, the blower cutput is
decrensed and thus the burning rate would decrease by sbout 15 to 20 per cent
1f & collector was in the system. If the blower wheel was increased to the
maximun dedign dlamster of iT»1/2 inches, the blower pressure would increase
by ebout 2.8 inches of water. 7The decrease in burnin; rate at the 50=cycle
speed with the collector used then would be only 5 per cent; further, the
present 7«1/2-horsepower motor would be adsquate for the 17-1/C-inch-diameter
vheel at 2,900 rpm.

The present Ho. 17 M9 blower with 11-5/8-inchedimmeter wheel aud a
2-horsepower electric motor, currently used on the Model 2 incinexator, has
a reserve pressure of sbout 3 inches of water at the 60-cycle speed of 3,500 rpe
vien & mediun-length incinerator stack is used. By utilization of a wieel
of maximum dﬁsm dtameter of 12-1fh inches, the reserve pressure would 'b‘e
about U inches of water and the present 2-horsepower motor would provide
sdequate pover. This would maintain normel air flow end buming xate for a
Model 2 incinerator with e collector when the system was operated on 60scycle
power; for 5Oscycle installations, the reduced blower speed and conseguently
reduced output would result in a decrease of ebout 15 to 20 per cent frum the
normsl burning rates. However, s different blower-drive arrengement could be
used with SO-cycle power to maintain the blower speed at 3,500 ypu, in oxder

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400050001-9



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400050001-9

N

\gx L
ICTANRNN

.

to cbtain nommal burning rates; this would be e belt drive, fnvolvizg o belg
and pulleys.

The sbove considerations perteining to increasing the blower prese
gure in order to campensate for collector operation are based oa an altitude
of ebout 1,000 feet. It is expected that burning rates would decresse with
incressged altitule during operation with or without s collector. Nowever,
the resexve capscity of the present motoreblower assemblies can be used for
only (ne purpose, namely, either for maintaining normal vwrning rates at Ligh
altitules without the collector being used, or for overcauing the collectors
pressure lose at normal or low altitudes. If it is necescary to maintein normal
burning rates in an dncinerator-collector system at high altitudes, then an
increase in the blower size or speed, and possibly a change %0 a higher
capacity electric motor, will be needed.

Some types of dust collectors include s bulltein pressure booster,
such as & blowér or an ejector, which serves {0 overcame the resisftance o
flow through the collector. Thus, the necessity for eltering the present
motorsblower assemblies as outlined sbove cowld be avoided Ly mesns of such a
device; dut, the additional power consumed by the booster would have to Le
provided.

Temperature and Corrosion Resistance

A dry-type dust collector for the incinerators of interest would
have to be sble to withotand inletegas temperatures which fluctuste repeatedly
between 600 and 1800 ¥. The inlet gases could be cooled by dilution with air
or by water spreys, but it would be desireble to avoid this complication if

,,,,,,,
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possidle. Oovicusly, lowecost mildecteel comstruction would not catisfy these
requirvemento. A highealloy stainlesc steel, such as the Tyoe 310 ctainless
steel used for the liner end stack of the lncinerators, woull probably glve
caticfactory cervice.

Ia o vet collector, or waker scmibber, the flue gaces are cooled
Tmmedlately t0 decs than 200 P, Therefore, temperaturcereclistant meterials ave
not reeded. However, costly, corrosionsresistant construction may te recuired,
in ¢rder to resist atfachk from poscihly acidlce gases ebsorbed by the water.

In any cvent, it appears Jdesirable for the selectad collector to
have sufficleat temperatize snd corroslon resistance so thet o useful cervice
Life of anpout 5 years could be expected.

An 1desl dust collector for these incinerators would be a "package
unit” which could be ingtelled easlly and quicidy with e miatrun of awdlliarye
equipment and utility-service requirements. The installation and use of &
dust collector will probably involve at lemst some of the following:

(1) & connecting duct between the incinerator and dust collector;
this may be different for each installation.

(2) Suitable provisions for thermal expausion of the duct.

(3) A discharge duct from the collector.

(%) An ayrangement wheredy the elevation at the end of the dige
charge duct would be sbout 10 feet above the top of tue incinerator, to provide
natural dreft (as in the cese of a caimey); 1f only horizontel ducting is
uged, the flow resistence sdded by a dust collector might result in the escape
of flames through the open doar of the incinerator during the feelding pertiodl.

SN
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(5) A heat shield around & dry-type collector, to minimize the
buildup of excessive amblent temperatures, particularly if the inciveratore
collector system 15 located indoors.

(6) An accumilating charber, end dustless storage and handling
focilities, for use in the disposal of fly ach from a dry-type collector.

(7) Provision for dischsrging the slurry of ash and water from a
wet serubber into o sewer, or to follow e more usual practice, provision of
a settling chamber or pand, to permit separation of most of the solids before
discharging the water into o sewer. In this conpection, an arrangenent might
also be set up for pumping the cleaned water, so obtalned, back to the scrubber,
in order to minimize the consumption of fresh waber.

(8) Provisions for hendling the flow of water, if all fresh water
1s to be used. In this case, about 5 and 15 gallong per minute would be
needed for the Model 2 and Model 1 incinerators, respectively; these flows
could Ye handled using 1/2-inch and 1-inch pipe and counections.

(9) Provision of wtilityeservice connsctions for steam, compressed
air, or electricity, if a pressure booster is used.

(10) Provision for emergency operstion during periods when normal
utility sexvices such as electricity and water are wnavailsble. On the
basis of present planning, gasoline-engine standdby power for the blowers of
both incinerators will be available; this would handle the pressure drop
inmpased by the use of a dry-type collector under emsrgency conditions and ad-
ditional provisicns for energency operation would not be required. However,
unless specific arrangements were made to provide water end/or another source
of standby power, a wet«type collector, or a collector vhich required & separate

NI
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pFessure booster; would have to be discomected or bypassed during emergency
periods. This could be dme by utilizing a valve with e bypass duct, installed
shead of the collactor.

The size and weight of the Model 1 and Model 2 incinerators are
small canpared to those, respectively, of conventional refractoryelined
incinerators of the same burning capacity. Likewise, the volume flow rate
of fiue gases is large relative %o the size of these specislized paper=
durndng incineratorss It 4s important, therefore, that the size and welight
of a suitable dust collector also be as small as possible, in cxrder to provide
s practical gceessary for the incinerators. The use of a smallesized
collactor necessitates high gas velocity, which results in increased preseure
loss end pover requirements; but, $% has an advantage of increased collection
efficlencies, copecially if a Qry=type collechor is used

The cost per pound for these specislized lighteweight incinerators of
interest 19 relatively high vecause of the extensive use of heateresistant
stainless steel in the constiuction. As mentioned adbove,dry-type collectors
probably also will recuire the same type of hest«resistent construction material.
1t 1o considered thst s reasomable goal for first or original cost of o
sultable dust collector would be approximstely the same as the cost of the
incinerstor. Operating and maintenance costs must also be considered in the
over«all compariscon of cultsble dustecollecticn equimment. ILow original cost
i5, OF course; desirable, but 1s not considered 0 be so lmportant ss many of
the other réquirements described above.

.r r——\w«
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APPRATSAL O COMMERCIAT, DUST COLIBCTORS

Table 1 indicates ouwr qualitative appraisal of the suitability of
camercially available dust collectors for use with the Model 1 end Model 2
paper incinerators. In the first colum, various kinds of collectors are
classified as dry m‘ wet types. Weter sprays can be used for cooling the gas,
by evaporation, in dry~type collectors, but the dust remaius dry. Wet col-
lectors use sufficlent water to (1) cool the gas, (2) wet the dust particles,
and (3) aischarge the liquid water - dust suspension or slwrTy.

Tue other colwnn hesdings in Teble 1 identify the requirements which
were discussed previously. Ratings of the suitadility of each kind of cols
lector were arrived at cn the basis of o velative scale from A to E. A rating
of A means the most suitable, and E the least suitable; intemediste letters
indicate intermediate suitebility. At the bottom of Table 1 an estimate 1s
given, under each requirement, for & tentative minimum reting vhich ghould be met
in order for a particuler type of collector to qualify for possible application.
All ratings wers based on (1) information cbtained from the technical
litersture on gas cleaning, (2) manufecturers' bulletins, and (3) o our past
experience in gas-cleaning recearch. Detailed descriptions of each type of
equipment are not included here, but can be foumd in a muber of standaxd
publications 1isted in the "Refevences”.

. Collectors

An exsmination of the suitability retings of the dry collectors in
Table 1 shows that only two types, namely, che large-diameter cyclone (No. &)
and several small-dismeter cycloues (No. 5), meet all of the tentative

—
J
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mintmin ratings. 4he lerge~dismeter cyclone has the highest over-all suitebllity
rating of B, vhereas the dthtr'whasa& over-all rating. Bach of these two
types is worthy of further consideration, mainly because it is relatively suall
and could be supplied ss & "package unit® which would require minimms instal-
lation effort end no wtility services during either routine or emergency
operation of the incinerators. It is expected also that these two types of
collectors would have mq,m’éa collection efficiency for most locations as long
a5 the units vere designed for a maximum pressure 10ss of U inches of water.
Further effort in comecticn with the selection of specific equipment is dess
cribed later in this report. ‘

. Het-Type

™e collection efficiencies of wet collectors may indeed be higher
than those of the sbove-listed dry types, particularly during periods of
dsmpered flov of the coubustion mir. However, the dissdvantages of water
scxbbers in this application ave quite decisive. It io considered extremely
unlikely that a relisble supply of water and a means for disposing of the silte
Jaden water could be provided st many installstions vhere the incineraiors
would be used. This is reflected in the low ratings in Teble 1 for wet-type
collectors in regerd to auxiliary equipment end utility eervices required.

Because of the apparent unsuitability of wet collectors, no further
effort was devoted to the selechion of specific agquipment of this type. If
the Sponsor wers to have an interest in specific installations vhere the use
of wet scrubbers might be femsible, the applicability of specific equipment of
this type could be discussed.
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A list y,pa campiled of 104 manufacturers who can and do supply duste
collection equipment. After those fimms which produce only wet«type collectors
vere screensd out and the others were appraised, & group of nine wellsknown
manufacturers of dry collectors were selected for initial contact.

Pertinent information and requirements for the cperation of dust
collectors in conjunction with the Model 1 and Model 2 incinerators were
described in a letter vhich was sent to each of the nine manufacturers. A copy
of thie letter and the list of firms to which this was sent are included in
Appendix 1.

Replien wers received from all of the fivms, and copies of these
veplies vere furnighed to the Sponsor. Four firms stated that their dry«type
collectors vere not suitable for this applicaticn. Quotations were received
from three firms, and are still expected from the other two companies.

Teble 2 shows the quotations and other information supplied by three
manufacturers of cyclone dust collecturs. Bach of the collectors involved in
these bids includesa sealed hopper at the bottom; the capacity of the hopper
vould be sufficient to handle the ash collected during s few hours ¢f operation
of the incineratorwcollector system.

Aerotec recamended the heavier 12-gage (versus 1k gage) ccmstruction
mainly to insure sgainst damsge during shipment and installation, end not be-
cause of any attempts to provide longer service life. American«Standard
selected 10-gage construction material to provide ample thickness ageinst erosive
wear. Apparently Ducon believed that liegage material would satisfy the
requirements. We 8150 believe that lh-gage metal would be adequate and would
minimize the weight and cost.
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TABIE 2. QUOPATIONS ON COMMERCIAL CYCLONE

DUST COLLECTORS
. Aerotec Anmerican-
Pavaneter Industries _ Standard Ducon
Metal thickness, gage a2 14 10 1k
Type of stainless steel 310 310 309 33? |
Collection efficiency, $ 90 90 80=65 85
Pressure loss, in. of vater 3 3 3 3.3
Weight, 1b ko 340 800 350
Height, £t 10 10 10+1/2 9
No. of tubes 1 1 2 i
Tvbe diameter, in. er (4 5 30
Price for cue wnit, $ 1,755  L,ho% 2,980 1,330
Price each for 10 units; § 1,563 1,348 2,086 1,200
Collector for Model 1
Weight, b 1,360 970 1,600 700
Height, £% ne/z neye e 13-y
No. of tubes 2 2 b 1
Tube diemeter, in. 33 33 15 50
Price for ome wnit, $ 1 202 3,556 5,185 2,340
Price each for 10 units, $ 3,900 3,190 3,508 2,100
Time for delivery, weeks 1214 1234 849 8-10

Note: Preight charges would edd up to $75 to each of the cost figures
indicated.
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The clatm of 90 per cent collection efficiency by Aerotec is probably
the maximun mr’icunay which ic achieved vhen the gas velocities are highest
during the burning cycle. Ducon's claim of 80-85 per cent is the aversge for
an mtiz;é cycle. mmfm, the efficiencies as well as the pressure losses
for these two brands of collectors probably do not differ apprecisbly. Actual
measurement of collection efficiency and visusl cbservatiom of the plume during
oper‘aticﬁm of an incinerator would bave to be performed, in order to judge the
aﬂgcﬁvmaﬁ of a.‘ collector.

| i ihmﬁd be noted .that the floor space occupied by these collectors
and the hdght are scmevhat grester than those, respectively, for each of the
mcniércm. A c¢learance of about 2 feet is usually pravided between the
#1005 and the cyelane hopper, %o facilitate ulosding of the ssh from the
conventional hopper. If this clesrance s added {n, the over-all height for
® Model 2 collector vould be 13 to 13 feet; this is higher than the height of
most conventicmal rooms. A shord hopper with side discharge could be devised,
80 &8 t0 reduce the overesll height of the collector to about 8 feet.
Pigure 1 ahwa the relative size of an installation consisting of a Model 2
incinerator and a Ducon, Type 8D, Size 7 cyclone collector with a shortened
hoppez. |

On the basis of cur study, either the Aerotec or the Ducen wntt
could be selected as a suitable collector for this epplication. Copiles of
prints which show the design and dimensions of the 2 Ducon collectors for the
Model 1 and Model 2 incinerstors are included in Appendix 2.
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FIGURE |. RELATIVE SIZE OF THE MODEL 2 INCINERATOR AND A DUCON, SIZE 7
"CYCLONE COLLECTOR (WITH SHORTENED HOPPER)
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It is recamended that a camercial cyclone dust collector be obtained
for the Model 2 incinerator and evalwated during experimentel operation. This
would be desiyeble in order to provide (1) an ectual measure of c¢ollection
effictency, (2) a visual evaluation of the effectiveness of the collector,

(3) a measure of pressure loss, {4) en indlcation of any possidble adverse ef-
fects of the collector on incinerator pezfomance,. and (5) & measure of
surface temperature as a basis for the camputation of the anount of hest given
off by the collector.

At the Sponsor's request, a proposal i belng prepared to provide
for a program of the above~outliued type. It is contemplated that this
proposal will be sudbmitted in the pear future.
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APPENDIX 1

INQUIRY SENT TO NINE COLLECTOR MANUPACTURERS
AND LIST OF NASUFACTURERS CONTACTED
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Yebruary 7, 1961

{8ee 115t of manufecturers contacted)

Gentlemen:

We wish to purchase two dry-type dust collectors for cleaning the
hot flue gases fram two sizes of inciunerators for dispossl of paper and similar
dry vefuse. Our initial need is for two dust collectors for experimental use,
but if resuits ave encoursging, a nuzber of units of each size may be needed.

Each incinerator operates on forced draft, and present blower pres-~
sure could be increased by s few inches of water to overcame the sdditional
pressure arop of & dust collsctor. Operaticn s batchwise; et intervals of fram
two to ten minutes, air flow is shut off for sbout 15 seconds, the incinerator
door 1s opened, and refuse is dumped in marually. During the feeding periods,
natural draft from a short stack has provided sufficient inflow of alr through
the open door to prevent flames from emerging. Similar venting through a dust
collector would also be needed,

Becguge of the batch feeding, doth aiyr flow and stack temperature
#111 vary with time, ag shown in the sttached Figure 1. After feeding, the
stack gases are allowed to reach a maximum temperature of 1800 F, which may
@it for & fev seconds for a small batch or as long as one minute for the
laygest batoh. Immedistely after feeding, the air fiow may be graduslly
{ncreased to the maximum, a8 a means of controlling exit gas temperature. We
have congidered the use of additicnal eir for cooling of stack gases by dilution,
but would prefer to avoid this complication 1f a dust collector which cen
tolerate the cycling flue-gas temperature can be obtained.

A "’1
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e following tabulation chows Gata which you may need in the
selection of dustecollection equipment for each of the two incinerators:

Bize 1 Sige 2

Maximim glow of gas, lb/hr 12,000 4,000
Dew point of gas, ¥ 100 100
Fly-ash emlssion, 1b/hr 3 3
Flue diameter, in. 15 9
Eeight &t vertical flue collar, £t 7
Estimated size consiet of fly ash fram both units:
Sire Fange, micrans Ber Cent by Welght
0-1 ‘ 3
1310 a7
10 » 100 60
sbove 100 1__2‘2
100

In the size range shove 100 microns, sbout one-half, or 10 per cent
of the total, comsists of thin flakes of charred paper having & meximum
dinension of ebout 1/ inch. The fly ash itself has a specific gravity of
sbout 2.5.

A compact, lighteweight collector would be desirsble. Idfe expectancy
for the collector would not be the most important factor, but dalily operation
for 8 hours per day, over a period of 5 years without replacement, would be
desirable. The maximum pressure drop which could be tolerated at full flow end
temperature is I inches of water. Average collectlion efficiency of 90 per cent
or more would be desirable for the burning cycle.

VY
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Ov esch incinerstor a shori vertical stack, or flue collar, made of
16sgage Type 310 stainless steel extends above the unit to o level of aboud
7 feet above the floor. In most installations, an elbow would be used ebove
the £lue collar to conduct the gases through & horizontal duct.

If you ¢an supply suitable dust~collecting equipment, we would dike
to receive price quotations for lots of one and ten in each of the two sises,
and the ectimated time required for delivary. We would elso need technicel
date concerning physical size and chape, weight, snd materials of comstruction,
and your estimate of collection efficiency and pressure drop for the two col-
lectors.

If you need further information, please let me lmow.

Yours truly,
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{1) ‘the pucon Compery, Inc.
155 East Second Street
Mineols, New York

(2) e Day Company
862 Tird Avenue, NE
Minneapolis 13, Minnesota

{3) John Wood Company
® Alr Pollution Contyol Pivicion
Beynardeville, New Jersey

(4) Mr. Fred D. Buckley
Joy Manufacturing Company
869-71. Riagara Falls Boulevard
Bufifalo 21) New Toxk

{5) American-Standard
Industrial Division
Tireman Avemue at Boselawn
Detroit 32, Michigan

{6) Dustex Corporation
P. 0. Box 25@
Buffalo 25, New York

(7) Americen Air Filter Compeny
215 Centrel Avenue
Iouisville, Kentucky

(8) Aerctec Imdustries, Inc.
Greerwich, Comecticut

(9) Buell Engineering Company, Inc.
Forthern Blover Division

6427 Barberton Avenue
Cleveland 2, Chio
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